Introduction: In this research, low-level helium-neon (He-Ne) laser irradiation effects on monkey kidney cells (Vero cell line) mitosis were studied. Methods: The experiment was carried out on a monkey kidney cell line "Vero (CCL-81)". This is a lineage of cells used in cell cultures and can be used for efficacy and media testing. The monolayer cells were formed on coating glass in a spectral cuvette (20×20×30 mm). The samples divided into two groups. The first groups as irradiated monolayer cells were exposed by a He-Ne laser (PolyaronNPO, L'vov, Ukraine) with λ = 632.8 nm, max power density (P) = 10 mW/cm 2 , generating linearly polarized and the second groups as the control monolayer cells were located in a cuvette protected by a lightproof screen from the first cuvette and also from the laser exposure. Then, changing functional activity of the monolayer cells, due to the radiation influence on some physical factors were measured.
Introduction
Laser radiation at power density of 1-100 mW/cm 2 with various wavelengths has come into the modern medicine market as an effective factor to treat wide range of diseases including healing wounds, bruises and ulcers; stomach and duodenal gut ulcer; teeth and oral mucosal diseases; rheumatoid arthritis; spinal and deforming osteochondroses; gynecologic diseases; dermatosis; acute and ortitis diseases of ear, throat, nose; burns, chronic prostatitises, pancreatic,cholecystitises;ischemic heart trouble and chronic kidney diseases. [1] [2] [3] [4] [5] This topic was first explored by the Cossack scientists, Injushin et al, 6 who showed that monochromatic radiation helium-neon (He-Ne) (λ = 632.8 nm) laser possesses essentially more medical effects in comparison with the red light of lamp sources. Therapeutic effects of sunlight and red radiation lamp sources were investigated before laser applications, but their practical efficiency has been studied only in recent years. 7 The principal distributions about low-power laser treatment (laser biostimulation) as an argumentative topic has been studied since over 60 years. 8 During the last decade, a number of researchers demonstrated that laser radiation could influence specific physical factors in animal and human cells, tissues, organs, and human organism. 9, 10 These factors may lead to changes in metabolism activity of major enzymes, permeability of cellular membranes, accelerate tissues synthesis, DNA and RNA synthesis, cell division, regeneration of tissues, reparations of the genetic damages, and immune systems. [11] [12] [13] But the essential mechanism of photophysical process of low-intensity laser radiation on biological and therapeutic actions structures of organism is not clear. [14] [15] [16] [17] [18] To answer such questions, it is necessary to set up different cellular systems, which low-intensity laser irradiation can affect the activity for a specific function. In this research, changes in mitotic activity of monolayer cells caused by low-intensity laser parameters such as power density, and exposure time have been studied. The results of this study can help to specify the photophysical mechanism in biological activity and the therapeutic effects of low-intensity laser irradiation. Consequently, this research may lead to the optimization of laser medical technology.
Methods
The experiment was carried out on a monkey kidney cell line "Vero (CCL-81)". The cells was isolated from kidney epithelial cells extracted from an African green monkey. The cells were grown in DMEM (Dulbecco's Modification of Eagle's Medium) supplemented with 10% fetal bovine serum without antibiotics. At 24-48 hours after plating when cells were 50%-60% confluence, the medium was changed before starting the process. The monolayer cells were formed on coating glass in a spectral cuvette (20×20×30 mm). The following laser was used for irradiation: He-Ne laser with wavelength 632.8 nm, generating linearly polarized. Then, changing the mitotic activity of the cells was caused by a low-intensity laser radiation on the monolayer cells. The experimental set up is presented in Figure 1 , in which the laser irradiation from a source passes through an optical filter to protect the ultraviolet radiation from the gas discharge tube (when using He-Ne laser), and passes through a shortfocus lens (it was a homemade laser device). In this setup, the radiation is defocused and contacts cuvette containing monolayer cells. The short-focus lens provides an irradiation which is used to affect the cells. The control monolayer cells were located in a cuvette protected by a lightproof screen from the first cuvette and also from the laser exposure. In this study, except for the exposed monolayer cells to the laser beam, all other physical and chemical parameters (temperature 37°C, pН nutrient medium) were similar for both irradiated and control monolayer cells. As a quantitative measure in changing functional activity of the monolayer cells, due to the radiation influence on some physical factors, the value η was selected. η is the relation of mitosis index in experiment monolayer (М ex ) to mitosis index in control monolayer (М c ):
( 1) that M = (n/N)⋅1000, n and N -are divided cell number and total number of monolayer cells, respectively. To determine the mitotic index, an optical microscope was used to record the number of cells in a monolayer. Data were analyzed by one-way ANOVA and all values are means ± standard error (SE). The reliability of the obtained results was assessed by the student's t test.
Results

Effect of Laser Power Density and Exposure Time on Mitotic Activity of Cells
The experimental data exhibited that the low-intensity laser radiation could significantly induce changes in mitotic activity in the irradiated monolayer cells. laser radiation, and (b) a constant magnetic field, (c) low intensity laser radiation and a constant magnetic field together. The effect of the laser power density in the presence of magnetic field is shown in Figure 4 . At the same time, the bell-shaped curve, which characterizes the correlation η = f(Р) in the absence of a magnetic field, is preserved. As it can be seen from Figure 4 , the application of magnetic field with laser irradiation leads to significant increase in mitotic activity of cells. The mitotic activity in the lower power density P=2.3 mW/cm 2 is about η= (140±4)%. Figure 5 shows the influence of mitotic index (percentage of control) by-time after stopping of laser radiation on monolayer cells. As a result, the maximum stimulating effect of He-Ne laser was observed in 7 hours after exposure termination. After 24 hours the mitotic index in the experiment and control samples were not different.
Effect of Time Duration After Radiation Termination on Mitotic Activity of Cells
Discussion
The data showed that the low-intensity laser radiation could induce changes in mitotic activity in the irradiated monolayer cells. Given that light-induced Frederick transition is observed only in the field of polarized light. 19, 20 The results are another important evidence showing the benefit put forward by the authors [14] [15] [16] hypothesis about the nature of the orientational mechanism of biological activity caused by low-intensity laser radiation. [21] [22] [23] As illustrated in following figures, stimulation of mitotic activity of cells were observed in exposure interval (60-600 seconds) (Figure 3) , at constant power density (Р = 3 mW/cm 2 ) and in power density interval (0.8-6 mW/cm 2 ) (Figure 4 ) (at constant exposure time t = 300 seconds). Decrease or increase in time or power density leads to reduction of photobiostimulation effect. Moreover (see Figure 4) , increasing the power density more than 7-10 mW/cm 2 leads to the destruction of the mitotic sample in comparison with the control sample. It can be noted that alteration in the activity of the mitotic index (excess over the control) was observed in a fairly narrow range of laser intensity. This means that increasing the functional activity of cells only changes some conformation in macromolecules of the cell. Therefore, more conformational change (orientation) is not optimal for intracellular processes that determine cell division (mitosis). 24 The photobiological effect value induced by laser radiation is not determined by dose of incident beam, and depends on specific values of intensity at which this dose was intended. 25 Thus, if the impact on the monolayer of cells by radiation λ= 632.8 nm, P = 3.0 mW/cm 2 , t = 300 seconds (the dose of 0.9 J/cm 2 ) has photobiological effect equal to η = (126 ± 4)% related to the control sample. On the other hand, if the sample is exposed to the same dose of radiation with less than intensity P = 0.6 mW/cm 2 , but more than t = 1500 c (dose 0.9 J/cm 2 ), the effect value equals η = (106 ± 3)% (i.e. as the same of control level). Based on these results, the observed photobiological effects are not subject to the Bunsen-Roscoe law on the interchangeability of the intensity and irradiation time. 26 The experiment results showed that the effect of a magnetic field with B = 50 mT for t = 300 seconds, on the monolayer cells caused stimulation and the value of their mitotic activity is η = (115 ± 5)%. When a constant magnetic field along with intensity Р = 3.0 mW/cm 2 (i.e, at the maximum photobiological effect η= (126±4)% of the He-Ne laser) is applied there is an almost complete absence of biological effect. This fact serves as proof of nonadditively in the action of low-intensity laser radiation with a constant magnetic field. 27 This study shows that a weak magnetic field, as well as low-intensity laser radiation is an effective biostimulation. These results suggest the equivalence of the biological effect of low-intensity laser radiation and constant magnetic field. The accompanying action of a constant magnetic field and electric field of laser radiation on monolayer cell membranes have orienting effects of two physical factors. 28 Therefore, in the lower power densities, definite biological effects are achieved. So, improving the sensitivity of cells to He-Ne laser in the presence of a constant magnetic field confirms our conclusion; the basis of the molecular mechanism of high biological activity under the exposure of low-intensity laser radiation, along with the presence of a weak magnetic field, corresponds to the effect of Fredericks transition. Furthermore, as shown in Figure 5 , for the effect time after termination of radiation on monolayer cells on the mitotic index, the maximum stimulating effect of He-Ne laser could be observed in 7 hours after exposure termination. After 24 hours the mitotic index in the experiment and control samples are not different. Taking together, the present study by providing valuable information on the use of laser for cell cycle and mitosis manipulation could suggest further developments in the clinical applications of laser for potential use in cancer therapy and regenerative medicine. Although there are some wake signals toward the successful use of laser for medical applications, further studies and developments are needed prior to consideration for daily clinical applications, since the observed cellular manipulations should be first fully controlled and predicted and then applied to humans.
Conclusion
In this research, quantity experiments were performed on the effect of laser irradiation on Vero cell lines using a He-Ne laser. The obtained results indicate that enhanced mitosis activity cells vary under the induction of a constant magnetic field and with changes in exposure conditions of low-intensity He-Ne laser (power density, time exposure, and duration of time after termination of irradiation). The outcome of this study can be used for optimization of the molecular activity caused by lowintensity laser on the biological activities of the cells.
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